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P a u l  D. B a c s i c h , Primality and model-completions.
T h e o r e m  1. Let T  and T ' be equivalent equational theories (i.e., the categories o f  T-aJgebras 
and T'-algebras are isomorphic). I f  T  has a model-conipletion, so does T ' .
An a lgeb ra  S  will be called crypto-primal if S  is finite, nontr iv ia l ,  core ,  s imple  a n d  generates a 
congruence-d is t r ibu t ive  variety Ctf. Any  pr imal  a lgeb ra  is c ryp to -p r im a l .  M ore  generally,  the 2- 
e lem en t  d is t r ibut ive  (0, 1 )-lattice is c ryp to -p r im al .  Let be the variety o f  boo lean  algebras,  and 
S * : &  JfT the b o o lea n -p o w er  functor .
T h e o r e m  2.  (1 )  CtThas a model-completion. (2 )  In Crif absolutely closed = absolutely pure =  
boolean power o f  S. (3)  In existentiaily closed =  atomless boolean power o f  S.
T he  p roofs  require  results  o f  A. Day (Canadian Journal Mathematics, vol. 24 (1972), pp. 
209-220) .  By using a charac te r i sa t ion  o f  varieties with e p im o rp h i s m s  surjective we ob ta in  a new 
p r o o f  o f
T h e o r e m  3.  I f  S  is primal then S  * is an isomorphism.
H e n k  B a r e n d r e g t , Solvability in X-calculi.
It is proved that  the unso lvab le  te rm s  are  in a cer ta in  sense generic: F M  =  /  a n d  M  is un- 
solvable  => F x = I for all x. F ro m  this it follows easily tha t  the set o f  e q u a t io n s  {/V/ =  M ': M , M ' 
unsolvable} can be a d d e d  consis ten t ly  to the A-calculus. M oreover  this set has a un ique  maximal 
consis tent  extension J#9 (see 5).
A closed te rm  M  o f  the A-calculus is solvable iff • • N p M N 1- • • N p =  I for som e p.
T he  main par t  o f  the p a p e r  consis ts  in p rov ing  an a rb i t r a ry  te rm  M  is so lvable  iff its closure 
Xx. M  is solvable.
T he  fol lowing m o t iva t ion  is given to in t roduce  in the A-calculus a n d  re la ted systems the notion 
o f  solvabili ty  and  in pa r t icu la r  to replace  the no t ion  ‘M  has a  no rm a l  f o r m ’ by ‘M  is solvable.’
1. Solvabil i ty  is an ex tens ion  o f  the  concep t  ‘ hav ing  a  n o rm a l  f o r m , ’ co inc id ing  with it on 
the  A/-terms.
2. ‘ H av ing  a n o rm a l  f o r m '  is a  syntact ical  no t ion ,  whereas  solvabil i ty  is semant ica l ,  i.e., it 
m akes  sense in models.
3.  Solvabil i ty  can be defined ana logous ly  for the theory  o f  c o m b in a to r s .  It is invariant 
u n d e r  the s t a n d a rd  t rans la t ion(s)  o f  the A-calculus into c o m b in a to r y  logic, whereas  having a 
n o rm a l  fo rm  is not.
4. In the  rep resen ta t ion  o f  the  par t ia l  recursive funct ions  in the A-calculus the undefined 
funct ion  value can be represen ted  by unso lvab le  terms.  This  has the  a d v a n ta g e  tha t  one can 
find for the partial  recursive funct ions an  intensional  (w.r.t .  their  definit ions) representat ion,  
which is preserved unde r  the s t a n d a rd  t rans la t ion  into the c o m b in a to r s .
5. (U n)so lvab le  te rm s  have a clear  m ean in g  in S c o t t ’s lattice theore t ic  m odels :
M  is unso lvab lç  <=» ( M ) Dto =  JL ( =  least e lem ent  o f  / )«)•
M o re o v e r  for M ,  N  closed
f= M  =  TV <=> VF[FM  so lvable  FN  solvable]  <=> M  = N  e J#7*.
6. Solvabil i ty  cons ide ra t ions  show  tha t  the in tensional  version o f  G o d e l ’s theo ry  o f  func­
t ionals  o f  finite type does  no t  have a  pa ir ing  funct ion.
H e n k  B a r e n d r e g t , A global representation o f  the recursive functions in the X-calculus.
This  is an in t ro d u c to ry  p a p e r  to the  A-calculus. A sho r t  m e th o d  to represent  the recursive 
func t ions  is given. This  rep resen ta t ion  has as novelty tha t  it is a  global rep resen ta t ion  by terms 
in normal fo rm  (global refers to the fact tha t  the recurs ion  equa t ions  hold  for free variables,  not 
ju s t  num era ls ) .
